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This thesis is concerned with magnetohydrodynamic system (MHD) which describes
the motion of electrically conducting media in the presence of a magnetic field. (MHD)
models the interactions between the fluid dynamics and the magnetic field. In this pa-
per, we consider the mathematical theory of (MHD) system and study the global well-
posedness of the equations of Magnetohydrodynamics. There are two parts in this paper.
The first part consists of Chapter 2 and Chapter 3, in which we study the global existence
and uniqueness of the solutions of the compressible (MHD). The second part consists of
Chapter 4, in which we study the global existence and uniqueness of the strong solutions
of the incompressible (MHD).
In Chapter 2, we consider the compressible (MHD) for the isentropic and non-
isentropic cases. Under the condition that the initial data are close to the constant
equilibrium state in the H3-framework, we prove the global existence and uniqueness of
the smooth solutions of the Cauchy problem by standard energy method. If additionally
the initial data belong to L1, the optimal convergence rates of the solutions in Lq-norm
with 2 ≤ q ≤ 6 and its spacial first derivatives in L2-norm are obtained by combining the
decay estimates of the linear system and the high-order energy estimates. Especially, for
the non-isentropic case, we derive the decay estimates of the linear equations after decom-
posing the vector field. Moreover, if the initial data are close to the constant equilibrium
state in H4-framework, we can get the optimal decay rates of the spacial derivatives of
the second order.
In Chapter 3, we consider the compressible (MHD). Under the condition that the
initial data are close to the constant equilibrium state with constant density, temperature
and magnetic field in the Besov space, we prove the global existence and uniqueness of the
strong solutions by using an iterative method, the uniform estimates and the compactness
argument.
In Chapter 4, we consider the incompressible (MHD). Under the condition that the
initial data satisfy some regularity condition and a natural compatibility condition, we
prove the local existence and uniqueness of strong solutions by Galerkin scheme, energy















for local strong solutions and prove the global existence of strong solutions under the
smallness assumption of initial data.
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